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—Tret'yakov, D.N. . : 
_ TITLE: Morphological characteristics of laminar gallium phos phide crystals Report, 

Third Conference on Semiconductor Compounds hold in Kishinev 16-21 Sep 1963, : 
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SOURCE: AN SSSR. Igyestiya. Seriya fizicheskaya, v.28, no.6, 1964, 985-988, and 

insert facing P- 9 : -. 
. TOPIC TAGS; crystal structure, crystal growth, gallium compound 


ABSTRACT: Gallium phos phide crystals were obtained by slowly cooling dilute solu- | 
' 7 tions of phosphorus in gallium and subsequently separating the precipitated crys~ 
.° tals from the excess gallium, a8 proposed by G.Wolff ,P.H. Keck and J.D.Broder (Bull., 
Amer. Phys .Soc.29,116 ,1954). The crystals thus obtained had the zincblende structure, 
_were laminar in form-with the (111) faces developed, and ranged in size from 15 x 10; 
i a! mm? to a few hundred microns. The pure crystals were light orange in color and : 
‘ uniformly transparent. The crystal plates had the form of equilateral {plangles, : 
60° rhombi, regular hexagons, or were of mixed shape. A drawing showingthe facet- ; 
; . ding of the simplest rhombic crystals is given in Fig.l of the Enclosure. The two | 
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4. | well developed (111) faces reacted differently to etching with HCl: one face re- 
tained its initial specular luster, and the other acquired a mat surface. This po- 
larity is attributed to the regular alternation of planes consisting of gallium or 
Phosphorus atoms respectively. Triangular etch pits marking dislocations were ob- 
. , 8erved on the (111) faces. The dislocation density varied greatly even from place 

' . to, place on the same crystal, and the total variation among the crystals:..was from 
10? to 106 cm72, Twinning planes parallel to the developed (111) faces were found; 
. , the twinning appeared to involve rotation of the two .portions of the crystal about | 
‘|? the €111) axis. Dark lines were also observed marking the long diagonal of the 
: rhombic plates; these are believed to mark the central portion of the dendritic 

' structure. The growth of ‘the crystals is discussed at some length in rather genee : 
“ ‘pal terms. It is concluded that the laminar form is a consequence of the non-equi- 
librium conditions and the excess of one component, that more than one growth meche-: 
anism is involved, and that growth probably proceeds differently in the (11) and 
the C111) directions. Orig.art.has: 3 figures. 
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AUTHOR: Borshchevskiy, A- 5-3 Kalyuzhnaya, G. A-; Smirnova, A. D.; Takhtareva, N. Ke | 


TITLE : Influence of impurities on the crystallization of gallium arsenide and phos- | 
phide from metallic solutions v1 ry [FP | 


SOURCE: Ref. zh. Fizika, Abs. 1A952 aa | 


REF SOURCE: Sb. Materialy dokl. l-y Nauchno-tekhn. konferentsii Kishinevsk. politekhn. 
in-ta. Kishinev, 1965, 65- eae eee oo 
TOPIC TAGS; gallium compound, 
ABSTRACT: The authors investigated the influence of Cu, Zn, Cd, Si, Ge, Sn, Se, Te, 
and rare-earth metals (Me) as contained in the gallium as impurities on the crystal- 
lization of GaAs and GaP_ liquid solutions. The amounts of impurities and the 
crystallization condition ied over a wide range. Estimates are given of the 
chemical activity of the obtained crystals, their electric conductivity, hardness, 
and thermal-emf coefficients. The’ coefficients of effective distribution in GaP 
crystallized from 4 dilute solut{on is KerffZn = 0.02, KerrTe = 0.4, and KerrS = 1-3. 
Plate-like GaP and GaAs crystals ith prescribed impurity content were obtained. 

A. Rabin'kin. [Translation of abstract | 
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ABSTRACT: The effect of Cu, gn, Cd, Si, Ge, Sn, Se, Te,and rare-ta th wavais as 

impurities in Ga upon the crystallization of Gais and GaP from Liqu: SOLUtLONS Gt S 
Ga with As and P was studied. The amount of impurities and the conditions of 

crystallization were widely varied. The chemical activity , eLectric reanductivile’, 

| hardness, and thermc-emf of the resulting GaAs and GaP cr; “stals were © vasured. 

i in Gap eryalas seats en from delute solutions, the effective distribution coeffieient: 

‘wore, Zn own U. va «+ O04, S -- 1-3. Slaty crystals of GaP and GaAs with specified 
impurity ¢ Gee were produced, A. R. {Translation of spoteee Ld 
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[Innovators clear the way] Dorogu prokladyvaiut novetory. Stelino, 


Knizhnoe izd-vo, 1960. 138 p. (MIRA 14:10) 
(Agriculturel research) 
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Improved technology for the making of native alloy 
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[Genesis of iron ores in the Krivoy Rog Basin] Genezis zheleznykh 
rud Krivorozhskogo basseina, Kiev, Izd-vo Aad nauk USSR, 2959, 
306 p. (MIRA 13:2) 
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1962. 233 p. 
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[Geology of Krivoy Rog iron-ore deposits |Geologiia Krivorozhskikh 
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Geology and iron ores of the deposits of the "Ingulets," 
Rakhmanovo, and Il'ich Mines ]Obshchie voprosy geologii Krivbassa. 
Geologicheskoe stroenie i zheleznye rudy mestorozhdenii rudnikov 
"Ingulets," Rakhmanovskogo 4 im, Il'icha. 1962. 479 p. 
(Krivoy Rdg Basin—Mining geology) (MIRA 16:3) 
(Krivoy Rog Basin--Iron ores) 
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VEREBRYUSOY, I.A., dotsent, kandidat tekhnicheskikh nauk; AFOSHIN, A.N., 
kandidat tekhnicheskikh nauk, redaktor; NOVOSEL'TSEV, YaeVe, 
Kandidat tekhnicheskikh nauk, retsenzent; SMOLOV, V.B., kandidat 
tekhnicheskikh nauk, retsenzent; TAKHVANOV, G.I., kandidat 


tekhnicheskikh nauk, retsenzent; PETERSON, MLM., tekhnicheskiy re- 
daktor 


[Synchre transfer and servomechanians | Sinkhronnye peredachi i 
slediashchie sistemy. Leningrad, Gos. soiuznoe nauchno-tekhn, isd- 
vo sudostroitel'nol promyshl., 1954. 240 p. (MERA 7:10) 
(Servomechaniams) (Automatic control) 
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AID P - 641 
Subject : USSR/Electricity 
Card 1/1 Pub. 27 - 10/34 
Authors : Novosel'tsev, Ya. V., Kand. of Tech. Sci., Smolov, V. B., 


Kand. of Tech. Sci. and Takhvanov, G. I., Kand. of Tech. 
Seci., Leningrad ‘ees Fe tt 


Title : Vacuum-tube functional converters for multiplying voltages 
Periodical : Elektrichestvo, 9, 45-49, S 1954 
Abstract : A computing arrangement for multiplication of two voltages 


4, and Vz is based on equation UU/,=4LYU+Yy)*-Cy-uy ye? 
The raising to the square is performed by a vacuum tu 
circuit, the theory and diagram of which are presented. 
9 diagrams. 


Institution : Leningrad Institute of Electrical Engineering am 
Ul'yanov (Lenin) 


Submitted : Ap 20, 1954 
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TARHVANOV), Co1s 


Universal summing amplifiers. Priborostroenie no.4:10-11 Ap '57. 
(MLBA 10:5) 
(Electromechanical analogies) 
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ANIST OV. &.V.; CHETVan KOV, VLE, RORGINSKIY, : Ye. 

nauk, prof. retsenzent; TARHVAROV, G.I 
retsenzents LOUHOGUHSKIY, S.0. 
YELISEIEV, MLS 


; Gektor tekhn. 
» kandi. tekhn, nauk. 
, Gcktor teknrn, nak, 


red.; 
., red, izd-va; EL‘KIND, V.0._ tekhn 


* red. 


[Fundarentals of the theory and design of digital corputers] 
Osnovy teorii i proektiroviniie tsifrovykh vychislitel'nykh 
mashin. Moskva, Mashgiz, 1962. 431 fp, (MIRA 15:10) 

(Elect-onoe digital computers) 
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5/2943/64/000/002/0003/0021 


_ ACCESSION NR: AT4045639 


"AUTHOR: Takhvanov, G. I. ; Shkhalakhov, Yu. Sh. oa] 


| 
| TITLE: On the construction of pulse models with a feedback - 


SOURCE: Seminar pometodam matematicheskogo modelirovaniya i teorii elek- 
' tricheskikh tsepey. Matematicheskoye modelirovaniye i electricheskiye tsepi ; 
(Mathematical modeling and electrical circuits); trudy* seminara, no. 2, Kiev, oe a 


Izd-vo Naukova dumka, 1964, 3-21 


computing solving machines, 


| TOPIC TAGS: analog computer, digital computer, 
linear algebraic equation 


electronic modeling, pulse, digital model synthesis, 


ABSTRACT: The modern specialized instrumentation requires compensation 
: arrangements which combine the speed of electronic analog systems with the <n 
‘high accuracy of the digital computers. In order to combine these. characteristics 


rable to change from a "continuous" to pulse modeling. The pre- * 


: it appears desi 
- gent survey was presented in a seminar summarizing the new developments 


A . 
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SUBMITTED: 25Jan63 - ENCL: 00 
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“ACCESSION NR: AT4ON6528 Pe ae §/2976/64/000/004/0170/0188 


AUTHOR: Takhvanoy, Gaels 3 shkhalakhov, Yu. Sh. ; ae eg FTL) oe 
TITLE: The problem of bullding pulse models with feedback = 2 6 

SOURCE: Moscow. Vy*ssheye tekhnicheskoye ucht lishche. Vytchistitel 'naya tekhntka 

no. 4, 1964, 170-188 ; so ee 


TOPIC TAGS: simulation, electronic simulation, pulse model.,: feedback, ‘control 
computer, negative pulse feedback, digital integrator 


ABSTRACT: The article reviews possible ways of improving electronic simulation — 
devices, proposes a technical means for constructing pulse models with feedback,’ 
and cites examples to illustrate the use of this technique. The authors. show why 
at least in the area of control computers, it is expedient. to make a transition 
from "'constant-level!! analog engineering, with Its ‘inherent accuracy limitations, 
to pulse simulation engineering through the development of a complex of -highly- 
specialized pulse circufts. and systems (adding, muttiplying-dividing;: integrating 
differentiating, functional devices, etc.), which will provide a ‘direct-realiza ion 
of the required functions without the need for converting the character..of the: =: 
information from one type to another. - The advantages which:would flow from..suc 


: oe Card 1/3 we 
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transition are discussed. In their discussion of this transition From "continuo 
. simulation to pulse (time-pulse, number-pulse) simulation, the authors direct. - 
: particular attention to the problem of direct methods. of achieving negative pulse: 
feedback, and to techniques for comparison and processing of time<interval dura- 
tions, pulse-frequency trains, etc., without their conversion into any of the ana- 
log forms. The familfar method used in the construction of continuous models is” 
then extended, by means of these techniques and equipment, to pulse models. Digi: 
tal integrators with consecutive and parallel carry-over are analyzed; the princi 


- ple of comparing the position of the pulses of the input and processed frequency : 
trains in time, rather than their quantitative comparison, Is discussed, and the. 
conditions for the realization of perlod comparison and the construction of an op 
timal servo system are outlined.. The authors explain the value and the sign of. 
the increment Z\ N, which ensures the existence of negative feedback Tn a closed 
storage counter - control circuit - reserve counter’ system. A structural dia-. 


gram of a pulse-frequency servo system with optimum transient characteristics Is. 
presented and analyzed. ‘The examples proposed, which illustrate the possible use 
of the system described in the paper, relate to the field of: mathematical ‘simula~ 
tion, with the system output In the form of:.a digital biner Seode«:.-O1f ferences 

in the pulse-frequency and pulse-time form of representation of -phystcal ‘values: 
are also discussed. in their estimation of ‘the actually. attalnable accuracy. evels 
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can be reduced to the required minimum through the cholce of the Proper. bit-rate 
or place number for registers and dividers. -The servo mechantsms considered fh“ 
the article can be produced, It fs clatmed, through the-use of. the electronic,. 
semiconductor or ferrite elements available to modern pulse engineering. Orig. - 
art. has; 12 figures and 28 formulae. Re ae Pre ea ge ee id are ve 


ASSOCIATION: Moskovskoye vykssheye tekhni chegkoye uch! 'tshe 
Higher Technical Educat ton) ee fe nee ae Be 


SUBMITTED: 000 © “ENGL: 00 


MBE 
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LEYSHMAN, M.8.; BALASHOV, M.Ye.; AFANAS'YEV, A.S.; MIKHELEV, V.M., 
TAKHYANOY, G.3.; SHKHALAKEGY, Yu.Sh.; SANNIKOY, Yu.I.; SLAVIN 
BEYRAKH, Z.fe,; KAPLINSKIY, B.1.; ORLOY, O.A.; PFVZNER, V.V.; 

YVALOY, O.¥.; KIBEYEV, Y.V. 


ZZ 


Inventions, Avtom. i prib, no.3:76-77 J1-S '64. 


(MIRA 18:7) 
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TAKHVATULIN, a. 


New individual life preserver. Mor.flot 19 nn,:27~28 
Ap 159, (MIRA 12:6) 


1. Starshiy inzhenar TSantral'nogo proyektnogn konstruktorskogo 
hyuro-4. 
(Life preservers) 
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SUBJECT USSR / PHYSICS C2kL 1 ¥ 2 PA - 1914 
al THOR LOGUNOV,A.A., STEPANOV,B.it., TACHVELIDZ2, 4.4. 
TITLE On the Part Played by Coupled States in the Processes of Photo- 


production. 
PERIODICAL Dokl-akad.Nauk, 112, fasc.1, 45-47 (1957) 

Issued: 2 / 1957 
The present paper deals with the part played ty coupled states in the dispersion 
states of the processes ef photoproduction. fhe study of this process is impor- 
tant because it is connected with the analysis of the not observable energy do- 
main in dispersion relations. The authors investigate the energy domain 


EC Vpl + ee ly | p\ , where the production of "coupled" states is possible. At 
first the antihermitic part of the amplitude of the reaction of photoproduction 
is explicitly written down. It is presumed that there are no coupled states of 
the meson-nucleon system between M and li + “4 . Here the domain of recoil momen- 
ta Be < M ye /2 is investigated. The integration domain in the dispersion rela- 
tions (which were mentioned in the works by A.A.LOGUNOV and B.M.STEPANOV, Dokl. 
Akad.Nauk, 110, No 3 (1956)) are then separated into two parts: 

Oc EMS (u (27/4) 72) Vea? < pt < qm. Within the first domain only the 
one-nucleon states make a contribution to the integral which is different fron 
zero, the states with n 1 make a contribution only by way of the second domain. 
Strictly spoken, the second domain contains a part of the unobservable energy do- 
main. However, the contribution made ty this pert can be made arbitrarily small 
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Dokl. Akad liauk, I12,fase.1, 45-47 (1997) Can. Sea 2 PA - 1914 


if the recoil momentum is fixed in a suitable manner. 

‘Next, the average values of the currents, which occur mere, are investigated, 
and the average value of the meson current is computed vy way of an example. 
The average value of tne electromagnetic current is computed in a similer maen- 
ner. For the average value of the meson current the following expression is ob- 


x 
tained: <¥ ety Oia? _ EG s(p') porgtu eee Here g is the renormalized 
pseudoscalar coupling constant of fhe meson- end nucleon fields. For the electro- 


magnetic current one obtains: . 
, 141% .m 1% [¢ aa ‘ : 
i O)y Sa’ ' Ey M rr), u_(p)). re e denote 
<P pt at tnlO)¥,, KU (P )fe 5 ys (kp), J mt 5 (Pd? Here e otes 
the renormalized charge of the electron, 1 and «  - the anomalous magnetic mo- 
oD y n . q+T3, 1-t3 


ments of the proton and the neutron and it holds that: K eine ar a ae 5 
ia 7 


With the help of the formulae just mentioned it is possible without any trouble 
to write down the dispersion equations for photoproduction, whereby the "coupled" 
states are taken into consideration and in which the non-observable energy do- 
main is separated. The complete analysis of the dispersion reiations in the 
approximation for a fixed source gives results which are equivalent te those 


on 


obtained by G.F.CHE\ and F.E.LOW, Phys.Rev.1G1, 1579 (1954). 


INSTITUTION: Moscow State 
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I. G, Golyak, an. >. 
I. Ya. Chasnikov 

a stidy was muie or the energy spectrum of particles generated in high-enerry 
nanclear interactions (AS ic! ev) in photographic emilsions. ‘The energy of the 
charred showe narticles was determined by measureing miltiple Coulomb scatterings 
This mathod of determin ng the energy is a complex experimental oroblem, the 
difyieulty beonp to distingtish spurjous scattering from Coulomb sc ittering. 
This metiod of determining the energy is a complex experimental problem, the dirfi- 
culty being to distinguish spurious -catterinr from Coulomb scattering. We 
utilized the orocedure of avalnating and excluding spurious scattering by means 
of miltizle celis and the higher differences of coordinates, The correctness 
of this procedure was verifiedon the tracks of protons of eneryy close to 9 Bev 
in miclear emtlsions irradiated on the proton synchrotron of the Joint Institute of 
Nuclear Xesearch. iesides use was made for the very same surpose ot certain oub- 
lished data on measurements of multivle scattering ot particles sc:elerated py the 


bevatron. 


Renort vresented at the International Cosme Ray Conference, Moscow, '-li JuLy 1959 
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TAKIBAYEV, Zh. G. 


"Develooment cf the Process of Interaction, a according 
to the Powers of Charge in Classic Electridynamics. " 
Thesis for degree cf Cand, Physicomathematical Sei. 
Sub, 28 Hay 49, P:-ysics Inst imeni P. N, Lebedev, Acad 
Sei USSR. 


WOW Summary 32, 18 Dec 52, Dissertations Presented 
For Degrees in Science and Engineering in Moscow in 


1949, From Vechernyaya Moskva, Jan-Dec 1949. 
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USSR/Nuclear Physice - Interaction Aug 49 
Energy 
Nuclear Physics - Particles 


YA CI/&4 


"Energy of Interaction of Relativistic Particles 
in the Second Approximation Relative to Charge, " 


Zh. S, Takibayev, Phys Inst iment P. N, Lebedev, 
Acad Sci USSR, 7 pp 


"Zhur Eksper i Teoret Fiz" Vol XIX, No 8 

@ ap: &%0-87 
Considered a system consisting of ‘Wo relativistic 
particles. Energy of interaction is represented 
a8 & power series expansion of the charge, Ob- 
tained a formula for that part of the interaction 


Ea 61/49T76 


USSR/Nuclear Physics - Interaction Aug 49 
Energy (Contd) 


CIA-RDP86-00513R001754720015-9 


SESS Ea 


Saas. SSS 


07/13/2001 


energy which is proportional to the product of the 
charges of interacting particles, Obtained entire 
series for the interaction energy by introducing 
the proper time (dual-time convention) for each of 
the interacting particles, Series was made sym- 
netric with reapect to coordinates and speed of 
both particles. Same problem was also considered 
by the Hamilton-Jacobi method with the aid of the 
Classical theory of perturbance developed by 
Markov. Submitted 29 Jan 49, 
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USSR/Nuclear Physics - Scattering, Oct 50 
Electrons 


"Calculation of the Higher Approximations in the 
Scattering of Fast Electrons by Electrons," Zh. S. 
Takibayev, Phys Inst imeni Lebedev, Acad Sci USSR 


"Zhur Eksper i Teoret Fiz" Vol XX, No 10, pp 898-904 


Considers general method fof calculating higher ap- 
proximations in the case of colliding electrons in 
applicability of classical electrodynamics. Ob- — 
tains formula for magnitude of energy supplied to 
delta-electron taking into account fourth approxi- 
mation. Submitted 4 Feb. 50. 


169r72 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9 
: eR: i 


SAG 


bas 


NAD LSS  BE Fe ee EE Se a I SETS ES EOE Se re 


USSR/Nuclear Physics - Cosmic Rays 21 May 51 


"Transitional Effects of Strongly Ionizing Particles 
and "Stars" Recorded on Photoemulsion in the 
Stratosphere," Zh. S. Takibayev, Physico Tach Inst, 
Acad Sci Kazakh SSR, 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 3, pp 457-459 


Anal of photographic plates exposed near Alma-Ata 
shows that "stars" formation under shielding of lead 
absorber 1.8 cm thick is twice as frequent as with- 
out it. Author was assisted by Prof S. N. Vernov, 
and by M. P. Ostyakov and Yu. T. Lukin, the latter 
2 having organized flights into the stratosphere. 


ea 


186799 | 
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USSR/Nuclear Physics - Mesons Jun 52 


"Birth of Slow Mesons in the. Glass of Photoplates," 
Zh. S. Takibayev, B. K. Kazieva, Phys-Tech Inst, 
Acad Sci Kazakh SSR 


"Zhur Eksper i Teoret Fiz" Vol XXII, No 6, pp 783, 
784 


Author describes his exptl work with cosmic rays 

on Mount Pamir (4,700 m). He concludes that addnl 
mesons are produced within the glass of photoplates; 
therefore in his research he now uses photoemulsions 
without glass background. Letter to the editor, 
received 28 Mar 51. 


as 
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1. TAKIBAYEV, ZH. - OSTYAF UY, M. - RAYFCY, 0. 
2, u3g5R (600) 


4. Cosmic Rays 


7, Absorption of star-forming component of cosmic rays at a height of 4,900 
meters. Zhur.eksp.i teor.fiz 23 no. 4, 1952 


9 


. Monthly List of Russian Accessions, Library of Congress, March 1953, Unclassified. 


ee Rerec ets ects 
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USSR /Nuclear Physics - Cosmic Rays Nov 52 


"Generation of Star-Forming Particles in Dense Sub- 
stance at Altitude of 25 Kilometers,” Zh. S. Taki- 
bayev, Phys Tech Inst, Acad Sci Kazakh SSR 


"?hur Eksper i Teoret Fiz" Vol 23, No 5, pp 543-551 


Describes results of treatment of photographic plates 
exposed in the stratosphere under various layers of 
absorbing lead. Discusses the possibility of ex- 
planation of transitory effect between "stars" and 
single traces of heavy particles. Indebted to K. S. 
Bogomolov, A. A. Sirotinskaya, M. I. Podgoretskiy. 

| Received 30 Jun 52. 

L 236875 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9" 


"APPROVED FOR RELEASE: 07/13/2001 CIASRDPS6- vnleinbipiss ened 9 
SEs inc lan a ph Sa peat me =e vasa eS Ges sores ien seeee 4 Bs 


SSS SES Sa 


TAKIBAEV, Zh. 4s. 


"Introduction of ¢ thin-filament into the pvhoto-emulsion for the 
investigation of nuclear fission processes," by Zn, S, Takibaev (p 223) 


SO: Zhurnal Eksperimentalnoi i Teoreticheskoi Fézixi, 1953 
Vol 2% #2 


ee 
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USS2/Nuclear Physics - Photography 
Card 1/1 : Pub, 146-11/18 
Author : Takibayev, Zh. S. 


Title : Introduction of fine particles of matter into the emulsion of thick- 
layer photoplates 


Periodical Zhur. eksp. i teor. fiz., 2h, 229-232, Feb 1953 
Abstract : For investigation of interaction of cosmic rays with nuclei of various 


substances the author suggests the introduction of fine particles of 
these substances of spherical shape as obtained by electric spark method 


into the emulsion of thick-layer photoplates. Discusses various methods 
of introduction of such particles into the emulsion. Indebted to K. S. 
Bogomolov and A. A. Sirotinskaya. h references, including 1 foreign. 


Institution : Physico-Technical Institute, Acad Sci Kazakh SSR 


Submitted : April 7, 1952 
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USSR/Nuclear Physics - Photography FD-4O5 
Card 1/1 : Pub. 146-12/16 
Autnor : Takibayev, Zh. S. 
Title : Introduction of a thin thread into the photcemulsion for the study 
of nuclear fission 
Periodical : Zhur. eksp. i teor. fiz., 2h, 233-236, Feb 1953 
) Abstract : Uses a fine thread to study nuclear fission within it by means of thick 
layer photoplates. The suggested method consists in introduction of 
; the thread into the emulsion by squeezing it between photographic plates. 
The thread is removed before chemical treatment of the photoplate. The 
survey is conducted along the traces of the thread, which substantially 
facilitates the studies. 
Institution : Physico-Technical Institute, Acad. Sci. Kazakh SSR 
Submitted : April 7, 1952 
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DETERMINATION OF THE EXACT MOMENT WHEN. 
CHARGED PARTICLES ARE RECORDED IN A PHOTO. 

,~ Zh, 5. gsi. Zhur. Ekeptl'.§ 
Teoret. Fix. 24, 363 ar.. lin Russian). .7~ : 
“The suggested method conststs in placing two plates with .- 
emulsions turned toward each other, the lower plate-he- - 
ginning to rotate slowly at a moment Ty. - After one full ro~ 
tation, the clockwork mechanism disataces the upper plate 
by Ar. This rotation with superposed displacements lasts.’ 
until time T, Any moment t (betweea T, and T) can be gb- ©. 


tained froox the equation 'T—t'=(1 4 Fetus, where t is the - 
number of displacements, ¥y and @ are azimuths of the track 
in the upper and lower plate, respectively, and w fs the - 
angular speed of rotation. (Sqlence Abstracts) : ae 
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£ yveasuring the tensity cf crains in the track on a protorraphic 
on an ortieal device consistins of a fine line superimmosed on 


a narrow slit. whe Linear coimronent of the track jensity is measur y the difference 
in Li-ht intensity uh the line in the slit covers the track and 5 & corresrond- 
ins deflection in the chotormlticlier galvanometer. (RZhxhiz, vt) 
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"Measurement of Mas. o° Particles and Determination of Jorrelation Between 
Their snerzy and Their Trace in Fhotoemulsions", 
Vestn. AN Kaz SSi, No 9, pp 101-110, 1954 


Thrée methods are described: (a) froin the residual trace and the 
grain density; (b) from the vrain density and the mean angle of multiple 
scattering; (c) from the residual trace and the mean angle of multiple 
scattering. The advantages and deficiencies of each method are mentioned. 
A method for determining the constants c andY in the empiric formula ex- 
Fressing the ratio of path to energy: E cR* is suggested. A methodfor 
evaluation of errors of measurements and of the inaccuracy of the micro- 
scopic table is presented. (RZhFiz, No 10, 1955) 


SO: Sum No 812, 6 Feb 1956 


TRED SSD oy 
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ussR/ Physics 
Card 1/1 ¢ Pub. 123 - 11/17 


Authors : ecu th. 5 , Cand. in physico-math. scs. 
Title ry “A ‘new ahotvonetiie: method of measuring a particle's track in photo- 
emulsions 


Periodical ;: Vest. AN Kaz. SSR 11/3 (108), 74-76, Mar 1954 


A new method of measuring particle tracks in a photo-emulsion is described. 


ene . This method is new in that a binocular attachment is used Onc whe mae 
scope through which the tracks of the particles are observed; aa e 
method of compensations is applied. Nine references (1948-1952) a- 
grams. 

Institution : ee. 

Submitted $s Stave 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9" 


eee! eae RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9 


ech 


CES rig Sept DES CRE LAG CERES SS Ta 


ue erg eee 


882. Application of the pinenomewon of light futer 
____ fegence for determining the ‘nolse tevel”” of ihe midis Eas iy ees 


"srope stage. ZiL.S.Takuaty ano Vota 
stov.. Letter in Zh. eksper. tear. Flz., 26, Nod. 


—BY7=8 (19$4) In Russian | 2 : 
phe measured mean:anglé of multiple Coulombic 
‘scattering of emulsion particles (used: in. the investi--" 
gation of cosmic radiatlon) differs from the true unigle: 
by the mean angle:of spurious. scattering, the hitter. 
‘being due to. different causes: experimental eeror, 
“asymmetry of ‘grain distribution, and deviations of: 

the: mechanical (co-ordinate) microscope. stage from - 
tectilinedr motion, The value of. this deviation Is 
called the.“*noise tevel,"” and a method fs described for 

- jts" determination: with the “use of -- lanik’s. micro- 

Interferometer’ and. a irvor 6 
stage at an angle of 4. ero) 

vergence angle of the interference rays). 

"tude of ‘the “noise 1 ; 

displacement: {in 4): 5 | 
méthod ~- suggested * Is.” sensitive «to: 
temperature and humidity and to 
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FD-1497 
Author : Mironenko, Yu. P., and Taxibayev, Zn. S. 
Title : New method of photometry of particle traces in photoemulsion 
Periodical : Zhur. eksp. i teor. fiz., 27, 390-391, Sep 195% 
Abstract : Attempt to improve methods of counting the grains of photoemulsion along 


a@ particle trace by electronic means. Cutline their own device, also 
descrited in Vestn. AN. Kazakh SSR, March, 84, 1954. Pive foreign and 
above USSR references. 


Institution : Physicotechnical Institute, Acad Sci Kazakh SSR 


Submitted > April 2g, 1954 
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Ke Transition” effect for stars, ‘and tis Glaoalsas “wit ‘lie: ; 

cascade mualtipileation 0 of particles of- the nucleon com- : 

onent.\AZh. S.-'Pukibaey. Ballo Acad. Str see aa 3 eco. 
Ser. 6, G30-T (L058) (Liaydish tratshition). —See Cul Sez. 
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TAKIBAYEV, Ah- o- 


4729 . ; oe os 
L/SOMe RESULTS OF THE INVESTIGATION OF “SPALLA- ; / i: 
id TON OF W, Cu, AND al. BY COSMIC RAYS. Zk, S. — 
rahi St inet. 


'Poyaco-Techniea! iast. Kaz. 3.5.8). fevest. 

AMSSNOUE 8.9.5.8. Ser, Fiz, 13, 841-511 0587 Sept.-Oet 

(hf) Russians \ 
; 


Tungsten. copper, and aluminum wires of 50 fe 200n were 


, 
aight 
ueed in the investigation of nuclear epailation to pure cle- wy y 
ments, The sices were placed tn a alagle. parailel row and uy get 
Preaart teteecen the 


eplates af Ihe emutatoa faclug cach 
he photoptate emulsion thickiess was about 1203 ta RY ez 
3500p and the total thickness of the photoplate pile was 5 | aR none 
em. After the photeplate and f1tm exposure to the cosmic ;: 
Pays on mouotain peaks or in the stratosphere the wircs 
. were removed and the plates and {lima were developed 
under various conditions, Diagrams and tables of the distri- 2 
button of the stars formed in W, Cu, Al end the number of i 


gray traces (Na) in relation ta the total umber of prongs / 


other. 4 


{Ny} of the star are given. The measurements were mide 
at the elevattoa of 4375 m and in the stratosphere, (R.V.3 


ote} 
nr ae 


ms enema at tee VY 5 
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Tienes : t for "stars" and its relation to ne ous ede acre 
ptication of nucleon cemponent parti Seer! ‘i milti- 
687-696 N-D 155 _ B cles, Izy. AH SSSR. Ser,? We 19 7 


1. Fiziko-tekhnicheskiy institut Akademii nauk Kaz.SSR, 
(Cosmic rays) (Nuclear physics) 
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StereDorming unvticles and the cenere+ion of mesons by cosmic rays." 


daa cial ates ee at. yer ere oe Sth Ine. Gils da: ae 
Alme-Ate, 1957, 14 pp (Inst of Sucieer Physica, Aced Sci Karak SSR), 160 copies 
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Name: TAKIBAYEV, Zh. 3. JPRS /DC-280 
C50 MC-1912 
Dissertation: Investigation of the nature of interactions of cosmic rays 
and atomic nuclei of heavy and li-:ht elements 


Megree: Voc Phys-Math Sci 
DEFENDED 17 
ASfettetion: Physical Inst imeni P. N. Lecedev Acad sci USSK, Physicc- 
technical Inst Acad Sci Kazakh SS 
PUBKIEC ATO 
mete, Place: 1956, Alma-Ata 


Source: Knizhnaya Letopis', No 4, 1957 
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B Taxwayey, ZhS. 


‘soo Relative number of ax] articles and pratons in stare forme 
i in heavy and light elements. ate N: Lazarev and Zh. $.! 
ot 208 - Taokibaey. -Vesinik Akad. Nauk Kazakh.S.5.R. 1 0. 


a4) 
“TOT VOr7(1 966); -cf. Herzenberg, CA. 49, 14408a.—Expts 
with thin fibers of W or Al packed tightly between photo-: 
~ graphic emulsion layers and raised into the stratosphere by! 
balloons’showed that the track stars formed by Al gave a’ 
ratio of ‘pa/pp =-0.52,.and by W 0.31. “The angular.’ 
widening -of ‘the particle shower.in large stars can be ex. 
plained by indépendeiit ‘collision of & nucleon with those in 

the nucleus, the «mesons being generated in a seriés of ac! 
of suck gtenieten Veksler, C.A. 47, 7341h). 

sgh chen iis 3 e ova oo. GeM. Kosolapoff 
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Pras . +t, 7 - if rf 
enur - Fizika, No 12, 1356, 34126 
‘akitayev, Zh. 
a ica 5 f 
Prysicotechnicai Institute, Acadeny of Sciences Kazakhstan SSR 


Pormation of Mesons in E i of FE 
Aik oo f Mesons in Nuclei of Pb, Cu, and © Under the Isfluence of 
hays in the Stratosphere 7 


Oriinai Periodical: Zh. eksperi:., i teor. fiziki, 1¢56, 


Avenracr; An investigation was rt ros ti : 
vee aE ie pe . vee Bee of the cross secticn o° the Tornation of 
2 te ee ee ze Pans” bee the character of the increase in the cros 
: oe egos Termabion §. nici, and Low energies is diferent. 
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Pil ie mee Pgs eS aan: Rays, C-7 
Apgt Joucrais: Referat Znur . Fizika, Ho 12, 1956, 34127 


Author: Takibayey, Zh. S. 


Institution: Physicotechnical Institute, Academy of Sciences Kazakhstan SSR 
Title: On tne Explanation cf Transient Effects for "Stars" in the Stratosphere 
Grijinal Pericdical: Zh. eksperim. 1 teor. fiziki, 1956, 30, No 4, 713-718 


: An explanation is given for the transition curves for nuclear splittings 
of the "star" type on the basis of consideration of the cascade multiplication of 
jieons. I: is shown that noticeable transient effects for stars should ste oboe 
erved in altitudes above 15 kn above the sea level also in the case of application 
acsorbers made of heavy elements, and this is in agreement with experimental ree 
sults. In the case cf absorbers made of heavy elements it is necessary to take into 
acuount the excess number cf neutrons absve the number of protons in the nucleus, 
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TAKTRAYEV, Zhi, 


Investigation of the nature of interactions of cosmic rays with 
atomic muclei of heavy and light elements. Trudy Inst.iad.fiz. 

AN Kazakh.SSR 1:3-159 '58, (MIRA 12:2) 
(Nuclei, Atomic) (Cosmic raya) (Muclear reactions) 
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AUTHURS:Chasnikay, I, Ya., Taxibayev, 4n, 5., Boos, a. G, 

TITLE: Determination ef the Energy cf Relativis stic Particies from 
Measurements on Multinie Coulomb Scattering (Opredeleniye 
enersiil relyativistskikh chastits po izmereniyu mmozokratnogc 
kulonovsxogo rasseyaniya) 

FERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 1, pp 54-57, 
(USSR) 

ABSTRACT: The quantity which is measured directly is the second diif- 
erence in coordinates given by: 

tn 
coul 
where Deoul Kt? /PBC >; & is a constant and n is given 
by n° = Bo + B.. . Toe quantity : zives all the 
: Ay HOLSE = ncise *~ 
vossidle errors associated with nessurements on the aicresccve 
(Ref 4), Tt may be snown (Ref oc) that for larze ceils 
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QUKIN, Yu.f,; TAKIBAYSV, Zhis. 


Energy spectra of recoil nucisons from the splitting of the 
nuclei of photographic emilsions. Yeat.AN Kazakh, SSR 15 no.l: 
78.85 Je 159, (MIRA 12:1) 
(Photography, Particle tract) 

(Cosmic raya) 
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SUBJECT ICs carp 1 / 2 pa - 1981 

AUTHOR ,beSey USIK,P-A+s ANTONOVA, ki. 6. 

TITLE tem of the production of Pions by High Snergy Par- 
isc Radiation. 

PERIODICAL iF 411, fasc-2s 341-344 (1956) 


The slight dependence of the number of thin traces in showers with s Mm @ 11 
aperture angle on the nuclear charge number of the nuclear target does not 
suffice for the solution of the problem 4s to the correctness of any theory: 


The authors investigated showers with cl e aperture angles 
of shower particles: on of the inter- 
action between nigh- i icles 

photoemulsion® ( i here). The authors are ° 
that most 0 yed show ibly be exP ad by 
of the multiple production of pio llision be 
nucleon and one of the nucleons 0 

the production of mesons by 4 collision be 

of nucleons cannot serve as an explanation fo 

snowers. 

The sh j ed were selected from among about 40.000 stars in photo- 
particle is determined in accordance with 


whole 
ters of the 


plates. 


the formula Ey ; 2 4/2 a in this manner iS; of courses 
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the lowest limit of the energy of the primary particle. The experimental data 
derived from 36 showers are shown in a table. According to these data most 
showers are not produced by nucleon-nucleon collisions. Therefore the authors 
compared experimental results with the theory developed by LANDAU and selected 
a suitable length of the "tube" for each individual case. 
In many cases showers can be treated as the result of a collision between an 
impinging nucleon and "nuclear tubes" of different lengths (according to the 
theory by LANDAU, which was further developed by S.Z.BELEN'KIJ and G.aA. 
MILECHIN, Zurn.eksp.i teor.fis.29, 20 (1955)). However, the aperture angle 
O42 is in the case of some showers considerably greater than the predicted 


value of Nip which is predicted by the theory in the case of a given n 


(the significance of this shower parameter is not mentioned). Such an exten- 
sion can be due to the forming of a cone instead of a cylinder in nuclear mat- 
ter or by the scattering of. shower particles by nucleons before leaving the 
nucleus. The showers with 1/2 < 10° are explained in a formally satisfactory 


manner by the hydrodynamic theory. In the case of broad showers , 9 245°) 


the observed high value of v, 2 cannot well be explained by the theory. The 

data obtained in the course of’ the present work rather point in the direction 

of the existence of a multiple production process of mesons. 

INSTITUTION: Physical-Technical Institute of the Academy of Science of the 
SSR KAZAKSTAN. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720015-9" 


"APPROVED FOR RELEASE: 07/13/2001 


fy og 
ary 


v 
I 


PSE ET 


Ay aH. wy 


"Investigation of Showers Formed in a Photographic Bnulsion 
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The article analyzes a set of showers chosen fron over 40,COO stars 
The emulsions were exposed to 
latitude of toncow." 


formed 1a photo sraphis emulsions. 
reys In the stretosphers "on the 


It is noved that “enalysis of many cases of showers formations 


durin; 1954-55 leads us 
the observed showers cannot possibly be 


multiple n-neson production due to a nucleon-nucleon collision. 


Particulerly true for primery 
1,000 Bev.” 


Data sre presented on 52 
tion of th: theory of 


the data. (uU) 
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to the conclusion thet a considerable number of 
explained solely as .. process of 


perticles with cnersies in thu roan2 10- 


: showers, which are analyzed from the vosi- 
multiple meson production and the " 

Of meson production," where severel nesons e:n be formed 
in each nucloon-nucleon collision and where this 
eral times within the limits of the sane nucleus. 
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120-4-5/55 
AUTHORS: Luttin, Yu.T., Takibayev, Z2:.S. and Crastnixov, I.Ya. 


TITIR: An Investigation of tne Distortion P 
Emulsions by the Introduction of Thr 
(Issledovaniye iskazheniy v yadernykh 
mykh utoplennymi nityami 


PERIODICAL: Pribory i Tekhnika Eksperimenta, 1957, No.4, 
pp. 27 - 29 (USSR). 


ASSTRACT: There are a number of methods of introducing a material 
into an emulsion: 1) The emulsion may be loaded with the 
material in the form of a Suspension when still in the liauid 
state (Ref.1). 2) A thin foil can be placed between pvrepared 
emulsion layers (Ref.2). 3) Thin metallic threads cen be 
placed into the emulsion when it is still in the liquid state 
(Ref.% and 4). The present work is devoted to the detcrmination 
of distortions introduced into emulsions by the inclusion of 
thin metallic threads or filaments. 660 + 5 MeV protcns vere 
used to irradiate emuisions with and without metallic threads 
and the distortion was determined by conre@ing the scattering 
of these protons in the two ‘rinds of emulsion. At the same 
time, the "scattering constant" for the enulsion NIKFI (type P) 

= oe was used in the above work was also determined. This was 

Cardly 


oduced in Huclear 
ads into Them. 
emui'siyakh, vnosi- 
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120-4-6/35 
An J[nvestigation of the Distortion Produced in Nuclear Brulsions 
oy the Introduction of Threads into Them. 


found to be equal to 27.4 + 1.5°. MeV (100 pie «. “his 
value is in good ayreement with the values obtained by 
other authors for the widely used Ilford G-5 emulsion. 
T::ere are 1 table and 9 references, 4 of which are Slavic. 


ASSOCIATION: Physico-technical Institute of the Ac.Sc. Kazakh 
SSR (Fiziko-tekhnicheskiy institut AN Kaz. SSR) 


SUBMITTED: December 27, 1956. 
AVATLABILIE: Library of VUongress 
Gard 272 
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SSR. Institur yadernoy fiziki 


Akademi y2 nauk Kazaknskoy 
mcLear physics, 


Institute of f 
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Alma-Ata, 
ies printed. 


Trudy, © 1 (Transact 
SSR Acadeny of Sciences: ‘ 
2,000 cop 


Kazakh 
AN Kazaknskoy SSR, 1958. F 
Ed.: Osadchtly » F. Yae3 Teche Ede? Alferova, 
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various substances, and with the nature of secondary particles. 
Particular attention is given to the generation of mesons in 
showers. The next article discusses the motion of charged par- 
ticles from the point of view of the general theory of re- 
lativity. A series of articles presents the problems of changes 
in the plasticity, strength, and hardness of alloys at various 
temperatures in relation to their chemical and phase compositions. 
Data are given on the properties of alloys during crystallization 
with reference to hot~-shortness- Separate problems of the theory 
of shaping are also included. Spectrum analysis is discussed as 
applied to the study of are performance and to the determination 
of rare earth elements in minerals. The text also describes 
quantitative x-ray spectrum analysis pased on the various Sspec- 
cxrum series. 
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the pure Coulomb Scattering D, an 
which is caused by all the otS 
be measured by measurement of the Scattering of a hich enerscy 
particle at three cells along its trace. 7% of 
the shower particles was measured at cells fron 500 to 4000 
the next paragraph deals with the analar distribution < 
energy distibution of the shower particles. The angul 
distribution of the shower partides is a 
6ran. This anzular 


according to the Hei; enburg theory. . ‘to compare the energy 
distribution of the shower particles with the theory by Lan- 


aboratory coordinate 
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e 
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fw 


whe low energy 
theoretical values 
is observed. the measured energy of the particles is smaller 
by one order of magnitude than the the corresponding theoreti- 
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SOV/56-34-3-13/55 
The Investigation of a Shower Produced by a Singly Charged Particle of High 
Energy 
15 shower particles in the center of mass system. This curve 
corresponds to the energy spectrum of the Heisenberg theory. 
The coefficient of the non-elasticity in the center of mass 
Py SPC aemOUnt are 0.107905 » the shower investigated here 
obviously has been generated by a nucleon-nucleon collision. 
fhe third paragraph discusses the soft component: which accon- 
panies the shower. ‘io study this soft component the emulsion 
was evaluated inside a cone with the half aperture angle of 
0,15 rad relatively to the shower axis. In this volume 10 
electron-positron pairs and 1 trident were found. the corre~ 
sponding data are compiled in a table. In case of knowledge 
of the number of the primary electron-positron pairs, which 
accompany a given shower, the expected number of neutral 
pions can be computed by application of the law of radioactive 
decay; a corresponding formula is written down here. For the 
mean energy of the neutral pions the value 15 + 3 BeV is found. 
There are 6 figures, 4 tables, and 14 references, 4 of which 
are Soviet. 
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KAIPOV, D.K., MAKIEAYEY, 2i.S., 560h-8/52 

The Generation of ow w-laesons by rarticles of Cosmic Radiation, 
(Generatsiya medlennyxh s-mezcnoy chastitsamni xosmiche 6k ikh :uchey, - 
Russian) ° 

Zhurnal tksperim.i Teoret.fiziki,1957,Vol 32, Nr hy pp 690-696(U.S.5.R.) 
Received 7/1957 Reviewed 0/1957 


It was established that probably the penerating particles are neutrons 
of cosmic radiation. It is necessary to investigate the flux of n-me- 
sons whicn are generated from the air and surrounding dense absorpers. 
For tnis purpose experiments were carried out on the 3ummit of a moun- 
tain of hooo m heignt. A pair of photoplates was exposed in the course of 
2 montns on a mast of 2m heignt, ana a second pair was exposea in immed— 
late contact witn the surface of tne ground. After cnemical treatment 
(development and fixing) tnese plates were examined under a microscope. 
From table 1 it may be seen tnat tne amount of n-mesons ooserved on the 
pnotoplates which had been exposed on tne grouna is (from five to six ti- 
mes) greater tnan that of the plates exposed on the mast. It folows nere— 
from that when investigating the generaticn of slow n-mesons by cosmic 
radiation, all experimentai emulsions must, if possible, be removed from 
absorbers. Further, e1Lectron-sensitive photoplates of the NIKFI type we- 
re exposed in the stratosphere in an altitude of from 25 ~ 27 «m anda con a 
mountain (hign 2.5 km). Tne results obtained by the exposure of 2 plates 
in the stratcsphere and one on a mountain are shown in table 2, w hicn 
contains also p-~mesons. Not all p-mesons are also u-mesons. A part of the 
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For the purpose of explaining the nature of meson-generating particles 

' the dependences on altitude of their generation was investigated. Photo- 
emulsionswere exposed in various altitudes wnich were covered with a lead 
layer of 2 cm thickness. Cf all stratospneric flights undertaken for the 
determinations of the dependence on altituae ot the generation of n-mesons 
only sucn flights were utilized in the case of which the time of drift ex. 

ceeas the time of tne ascent and the descent of the apparatus bythe four- 

fold. In conclusion results obtained in connection with positive and nega- 
tive n-mesons are discussed. Herefrom information is also obtained concer- 
ning the nature of generating particles. all regular processes areeasily 
to ne explainea if one assumes tnat the major Part of the slow mesons is 
formed by neutrons. The participation of protons in tne formation of T-me— 
sons increaseswitn tne increase ofthe energy of n-mesons, 
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_TAKIBAYEY, ZH. S., USIK, Pod. 36-4 - 35/52 
faking Account of the Primary a-Particles during the Develop- 


ment of a Nucleon Casade in the Stratosphere, 

(Uchet pervichnykh a-chastits vy razvitii nuklonnogo kaskada 

y stratesfere.- Russian) 

Zhurnal Exsperim. i Teoret. Fisiki 1957, Vol 32, Nr 4, 

pp 924 - 925 (ussR) 

According to the opinion of H,L.BRAD? and BoPETERS, Phys. Rey. 
Vol 77,54 (1950), 45 % of the nucleons impinge :upon the beun-~ 
dary of the atmosphere in form of protons, 45,3 % as part 

of the a-particles, and 9,7 % in form of heavy nuclei. These 
primary, protons a=particles and heavy nuclei possess up to 
4000 Mc” similarly formed energy spectra (with respect. 

to the energy of a nucleons). The same exponents as for 
primary protons can therefore be selected when taking account 
of the influence exercised by the a-particles in the formula 
for their spectrum. For the case 2f the computations discus- 
sed here the average amount y of the star-forming nucleons 

on the ocassion of the fission an air nucleus by a primary 
a-particles is put equal to 2,5. On the basin of various ex- 
perimental results the behavior of the nucleons of a primary 
a-particle in the target nucleus may even for the energies 
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59 -4-35/52 
Taking Account of the Primary a-Particles during the 
Development of a Nucleon Cascade in the Stratosphere, 


investigated here be looked upon as independent of one another 
(i.e. the nucleons of the primary e~-particle apparently react 
independently of one another). According to the opinion of 

the authors the medel of the independent interaction of the 
impinging nucleons with the nucleons of the target nucleus 
may therefore be used. For the computations discussed here 

the mesons, secondary a-particles and the energy losses of 

the charged particles due to ionization are not raken into 
account. If the intensity of the primary protons is normalised 
to 1, the following formula is ebtained for the differential 
spectrum of the a-particles: 


= Pwl ‘ 
0,3,-E¢ eT lag tor g WE, = 740 Mey 
S(E,)aE, 2 T ¢ 6CG a 0 ¢ 


Q for BE, <E, 


Here Ey and Ey denete the energies per nucleon and T° 1,1 is 


true. The authors computed the curves for the star-forming 
particles with energies of more than 100 Me¥ for various 
CARD 2/3 atmospheric depths. Computations were carried out with and 


SE h35/52 
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Development ef a Nuclecn Cassade in the Stretospherea, 


without taking account of the primaty a-partisles and 
results are shown in a diagran. 
(1 Illustration) 
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21(7) S0V/55-36-6-11/66 
AUTHORS : Loktionov, A. A., Takibayev, Zh, S. 
TITLE: Production of 1-Mesons by a-Particles of High Energy From 


Cosmic Radiation (Generatsiya "%-nezonov u-chastitsani bol'shoy 
energii kosmicheskikh luchey) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1953, 
Vol 36, Nr 6, pp 1697 ~ 1702 (USSR) 


ABSTRACT: In collisions of high-energy (E 10! ev) nucleons with atomic 
nuclei it may be assumed that the nucleons interact with a 
"pipe" of massive nuclear matter; the diameter of this "pipe" 
is equal to that of a nucleon, its length depends on the 
atomic number of the target nucleus and the collision para- 
meter. On the basis of this theory it is possible to explain 
some experimental data of high-energy showers; the authors 
of the present paper use it for the purpose of investigating 
the collision of a-particles and atomic nuciei, gygre the 
"pipe" has a diameter that is proportional to A 3 and con- 
tains A ~particles. For the investigation the authors used 


data obtained fron showers produced by a-particles in Ilford 
G-5 photoemulsions (exposure 1955 in Italy at an altitude of 
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30 km; total of 67 showers, c.f.references 5-12). The data are 
dealt with by means of the hydrodynamical theory of multiple 

meson production according to Landau and Belenkiy (Refs 13,14). 
First, the connection between the angle 94/2 and the number of 


charged shower particles is investigated (Fig 1). In heavy 
nuclear emulsions the maximum size of the "pipe" is 4.57 and in 
light elements 2.00; in the following the ratio n/N, both 


for showers produced by a-particles and for showers produced 


by nucleons is investigated and compared. (Nr, denotes the 


number of interactions of a-particles with "pipes" having a 
length of between 2.0 and 4.57, N, ~ the number of interactions 
with a "pipe" <2.0. In the following the energy distribution 
of the showers with respect to the nunter of gray-black tracks 
Ny is investigated (Fig 2). The distribution has 2 maxinuo at 
3¢ M53 the highest experimentally d rmined Hy -value is 
26, and for light nuclei it is about 8. The ratio between the 

8 


cases with N,> 8 and the cases with nS is 0.64. This 
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ratio is investigated for various energies of a-particles 
(10,7 10, 750, 7 100 Bev/nucleon) (Table 2). Finally, the mean 


value Th is investigated in dependence on the length of th 


"yipe" and on a-energy {Table 3). An analysis of experiuental 
star data was found not to contradict the concept of an inter- 
action between the incident a-particles and such a "pize". 
There are 2 figures, 3 tables, and 18 references, 8 of which 
are Soviet. 
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stitute of Nuclear Physics of the Academy of Sciences of the 
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piven to tue more common metnois ov determing tne 
meing particles in indjvidial acts of inter- 
econdary oarticles. Tt is noted 

paged on assumotions which in 

ta concern'm the 


A brgev cous ideration is 
arergy of wpimapy cosin c-ray 
action from the angular digtrinpition of the s 
that the enerally ‘ised kinematic methods are 
the majority of cases are not corroborated by exnerimental da 
energy and an j16r jigtribntion o” shower particles. 

a method is deseribed of evaluating the Lorentz factor in the center-of-mass 
system iC > in which "se is made of the exmerimentally observed distribution of 
coniary part’ cies. The valies atte this obtained 
wth the values offe evaluated fro the 
tion of a power (~I/E") 
secondary 


shower-0T9 


transverse imoulses of se 
eoineide (within the Limits of errors) 
angv lar distribition of secondary narticles on the assum 
ener. y spectrum ot the generated mesons - neount of the enerry snectrim oF 
particles systematically leads to smaller values ose . imsotar 4s the distrib- 

ntion of transverse impulses is such that BAH Cand tie separate values of Py . 
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